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POLSED  X-RAT  TOBE 


K.  I.  Konyak,  N.  A.  Dron*,  Tp.  A.  Pcliks,  V.  (1.  Kurbatov,  Te.  I. 
Bichenkov,  R.  L.  Rabinovich,  V.  V.  Polyudov,  and  T.  N.  Titov 


This  is  an  invention  in  the  field  of  pulsed  X-ray  tubes, 
specifically,  pulsed  X-ray  tubes  with  a cold  cathode. 

We  are  faniliar  with  pulsed  X-ray  tubes  with  a cold  cathode, 

designed  for  work  with  a high  voltage  transforaer  source  with  an 
anode  in  the  fora  of  a netal  rod,  sharpened  on  the  end,  and  a cathode 
in  the  fora  of  a aetal  cylinder.  Their  aain  defect  is  their 
relatively  short  service  life,  related  to  destruction  of  the  anode 
during  the  plasaa  discharges  which  occur  in  the  tube  (dulling  of  the 
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anode  needle). 

noreover,  tha  radiation  intensity  of  such  tubes  is  prisarilf  the 
result  of  the  electron  current  during  the  initial  stage  of  the 
breakdown  in  the  anode-cathode  gap  and  the  voltage  at  which  this 
breakdown  occurs.  Ve  know  that  breakdown  voltage  depends  prisarilf  on 
the  transconductance  of  the  leading  front  of  high  voltage  pulse 
applied  to  the  tube  anode  and  has  a very  weak  dependence  on  the 
distance  between  the  anode  and  the  cathode. 

Rhen  such  tubes  are  fed  fros  high-voltage  transforsar  sources 
the  transconductance  of  the  pulse  front  is  lisited  to  the  inductance 
of  the  windings.  Thus,  it  is  difficult  to  create  a tube  with  a 
breakdown  voltage  of  above  10*  V.  Increasing  the  breakdown  gap  In  the 
tube  leads  to  a sharp  increase  in  its  disensions  with  only  a slight 
increase  in  the  breakdown  voltage. 

The  object  of  the  invention  was  to  create  a pulsed  X-ray  tube 
with  a greater  service  life  and  greater  breakdown  voltage  in  the 
discharge  gap  (above  10*  V). 

For  this  purpose  the  anode  of  the  tube  was  nade  in  the  forn  of  a 
binetallic  rod,  sharpened  on  the  end.  Its  core  was  nade  of  a 
high-nelting  netal  with  a high  atonic  nunber,  its  shell  - fron  a less 
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refractory  aetal  with  a lower  atoaic  nuaber.  In  addition  the 
discharge  gap  of  the  tube  contains  two  aetallic  insulators  separating 
electrodes  coaxial  to  the  anode  and  to  each  other*  which  do  not 
having  outlets.  One  of  these  is  near  the  anode*  the  other  near  the 
cathode. 

The  figure  shows  a schenatic  cutaway  of  one  variation  of  the 
invention. 


The  tube  consists  of  cathode  cylinder  1*  glass  bulb  2* 
biaetallic  anode  3.  Core  4 of  the  anode  is  nade  of  tungsten*  shell  5 
- fron  titaniun. 

Insulated  electrode  6 consists  of  a netal  cylinder*  secured  by 

insulator  7 around  the  anode.  Insulated  electrode  8 consists  of  a 
hollow  netallic  truncated  cone*  which  is  secured  by  neans  of 
insulator  9 to  the  cathode  cylinder.  Sylphons  10  an  11  nate  it 
possible  to  regulate  the  position  of  the  electrodes  during  adjustsent 
of  the  tube. 

When  the  tube  is  in  operation*  insulated  electrodes  6 and  8* 


together  with  anode  3 and  cathode  1*  forn  three  series-connected 
capacitances  in  the  discharge  gap  of  the  tube.  Because  of  this  the 
pulse  voltage  of  the  transforner  which  supplies  the  tube  is 
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distributed  by  capacitancos,  and  the  breakdown  voltage  on  the  sharp 
edges  of  the  electrodes  is  reached  at  a higher  voltage.  Also,  by 
regulating  the  sutual  position  of  electrodes  6 and  4 relative  to  the 
anode  and  cathode  the  electron  current  can  be  focused  on  the  anode 
point.  In  vacuus  discharges  in  the  tube  shell  S of  the  anode  is 
destroyed  faster  than  its  core  4.  As  a result  we  observe  the 
phenosenon  of  self-sharping  of  the  anode  during  the  working  process 
of  the  tube,  whi=h  significantly  increases  its  service  life,  reduces 
the  diaaet er  of  the  focus  spot,  and  stabilizes  its  position. 


In  testing  nock-ups  of  the  tube  it  was  establishei  that  the 
breakdown  voltage  of  the  tube  was  1500-1800  k?  while  service  life 
exceeded  5000  switchings. 


Objecks  of  the  Invention 


1.  The  pulsci  l-ray  tube  contains  a sharpened  anode  and  a cold 
cathode,  arranged  coaxially.  It  is  distinguished  by  the  fact  that  in 
order  to  increase  service  life  and  stabilize  the  dianeter  of  the 
focus  spot,  the  anode  of  the  tube  is  nade  in  the  fora  of  a biaetalic 
coaxial  rod,  while  its  core  is  nade  of  a high-aeltinq  aetal  with  a 

high  atonic  nuaber.  The  shell  is  aade  of  a less  refractory  aetal  with 
a lower  atonic  number. 
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the  discharge  gap  of  the  tube  contains  two  aetal  electrodes*  which 

are  coaxial  to  the  anode  and  to  each  other,  are  insulated  froe  each  ' 
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other,  and  have  no  lead-outs  froa  the  tube.  j 
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